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Wc liavc colnbind  Ilipparcos proper motion and parallax data for nearby  stars with

grouncl-basccl  radial velocity mcasurc]nclltls to find stars wllic]l may have passed (or will

])WiS) C1OSC! CIIOU@ tO thC!  SU1l to ]) CI’tUI’b th[! 001t C]OUd. (;]0S(! StClkH’ C1lCC)UIltCIS COU]d

deflect large numbers of conlets  into tllc planetary region and raise ilnpact  rates on the
])lancts and their satellites, with  possible collscquc]lccs  for biological evolution on the

l;artll. 1“101]1  tllc data allalyzcd to date,  we fiIld that, tllc nulnber N of C 1 O S C  s t e l l a r

approacl]cs  within  a clistallcc  1) fro]n tllc Sutl (nlcasurcd  ill parsecs)  i s  givcll by NT x

4.3 1)2 Myr- *, somcwllat  less tllall previously ])rcdictcd values. “J’his is likely the result

of observational incomplctclmss  ill ttlc I Ii])palcos data, wl~ic}~  is com])lctc to a visual

magglitudc of only N7.3 9.() and IIas a lilniti]lg Inagllitudc  of N12.4.  Only two stars,

Glicsc  710 a~ld SAO 128711, arc foul){] wit]l prdictcd  closest approach distances < 1@

All (0.5 parsecs), t l]rougl]  ttlc outer Oort  cloud, although  several stars co]ne wit]lin

about,  1 parsec  during  a 4-5 Myr illtcrval. ‘1’llc prdictcd lninimum  distance for Glicxc

710 is 71,000 AU, 1.4 Myr ill tl~c  future. For SAO 128711 tllc numbers arc 57,000 AU,

1.2 hlyr  in the past, tlloug]l tllc uncertainties arc quite  large. l~oth  of tllcsc stars arc

d dwarfs with  masses of -().4 0.7 h~c). ‘1’llc alml~cc  of major stellar pcrturbers  in

tllc recent past< is consistent wit]l analyses of tllc orbital clclnclltj clistrihutions  of long-
])crio[l  comets by Wcissmall (1993 }-l/l AS’ 25, 1063) which dctcrnlincd  that we arc not,

cuncntl.y  in a comctarcy sllow’cr. IIascd  011 dyl]alllical silnulations,  tllc closest predicted

stellar passages lnay result  ill an increase of tllc flux of Ilcw colncts  froln tllc Oort  cloucl

of w50Y0. In Illost cases tllc ullccrtaintjy in our estimated closest apprc)acll  clistanccs

is donlinatcd  citllcr  by uncertainties in published radial vc]ocity mcasumllcnts  or by

ullccrtail~ticx  ill ttlc barycclltric  lnotiol~ of t)illary systcllls. W C nave bcgull a program

to obtain  radial velocities for stars ill our saml)lc witjll  no previously published values.



CLOSE APPROACHES OF STARS TO ‘1’HE SOLAR SYSTEM

.1. Garcia-  Sancl~cz,  l>. R. Wcissmalll 1{. A. l’rcst,o]l, 1). 1,. Jones (hTASA Jet l’repulsion

IJaboratjory), J.-l’. IJcstradc  (Olx+crvatoim  dc l’alis-l![:Llcloll/  CNl{S), D. 14’. I,attlam  aucl

R. 1’. Stcfa~lik  (1 Ia~\’a](l-S]lliil]so]~iall  Center for Astropllysim)

WC llavc combilicc]  IIipparcos  propm  nlotioll aud parallax data for nearby  stars with

grouu+bascxl  radial velocity llleasurc]nc]lts  to fild stars whicl~ luay have passed (or will

pass) close cmough to {Illc Sun to perturb tllc ocnt  cloud. Close stellar cllcountcrs  could

deflect large ]lun~tms of comets into the plauctary  region  and raise impact  rates on t)hc

plallctjs  and their satellites, with possible comcqucmccs  for biological evolution 011 the

F;artll.  I“ronl the data analyml  to date, wc find that tile nunlbcr  N of close s te l la r

ap])roaches witllill a distauce  1 ) fro]]] ttlc Sun (nlcasud ill parsecs) is given by NT H

4.3 1)2 Myl’- ‘ , sonlcwllat  less t,llall  ]mwiously ])rcdictcd values. ‘1’llis  is likely the result

of observational incomplctcllcxs  in ttm IIipparcos  data, wllic]l  is col~lplcte  to a visual

nlagmitudc of only N7.3 9.0 and lm a lilnitillg nlagnitudc  of N] 2.4. Only two stars,

Glicsc 710 and SAO 128711, arc fouud with ~)rcdictccl  closest approac]l  distauces  <105

AIJ (0.5 ~)arsccs),  through tl]c outer Oort  clc)ud,  alttlougll several stars co]ne within
about,  1 parsec clurillg a fl. 5 i14y1 il)tcrval. ‘J’lic ])rdictcd Illillilllultl dista~tcc for Clime

710 is 71,000” AIJ,  1.4 N4yI in ttlc future. l’or SAO 128711 tllc nultlhcrs  arc 57,000  AU,

1.2 Myr in the past, thoug]l  tllc uncmtaintics  arc quite lar~c. Ilotll  of ttmw  stars arc

red dwarfs  wittl nlasses  of +1.4  0.7 MC). ‘1’I]c atxc]lcc  of major stellar pcrturbers  in

the recent  past is consistent with  analyses of ttlc orbital clcmcnt  distril]utlions of lon.g-

pcriod  colnets  by Wcissman  (1993 IJA A S 25, 10(i3) w}lic]l  dctcrmincd  that wc are not

currcntty  in :L cometary  s]]owcr. l;ascd  on dylianlical  siniulatiolwj  tllc closest predicted

stellar passages x~lay rcsultj ill all i]}crcasc  of tllc flux of llcw millets  froltl the Oort  clouci

of N50%. in lnostj  cases ttlc uncertainty ill c)ur cstilnatcd  closest al)proacll distances

is dominated either  by uncertainties ill pul disllcd raclial velocity measurements or by

uncertainties ill the baryccntlic  nlotion  of bi]lary  systcl]]s. WC llaw l)cgun a  p r o g r a m

to obtain  radial velocities for stars in our sanlple  wit]] no previously ])ut)lishcd  values.


